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A cumulus c,loucl is easy to get, but how nia.ny redly 
good hotos have you seen of chii.nge cirrus, mnnimato- 

tlie hi.9 game which i t  pays to go after, and to be shle t.o 
eshibit a good specimen icture of such e, cloud will he 

ouniu P us, or scarf cloud? These are a few samples of 

found as satisfactory as t f ie showing of a pair of antleis. 

[Excerpt from "The 

PHOTOGRAPHY OF CLOUDS. 

B y  C. J. P. CAVE. 

forms of 'clouds " Quart. Jour. Roy. 
61-62.' (From pp. SO-SI.)] 

Me tcorological SOP., H i ,  4J: 

The phot.ogaphy of cloucls affords a subject of much 
interest. There is sonie difficu1t.y in getting the exposure 
right, until the photographer is sonicw1ia.t. espenenccd. 
As n general rule very shnrt esposures are necessary. 
Clayden says t.hnt he has founcl veiy slow plates tlie best 
for t.he purpose, wit.h no color screen. My own espnience 
is that paiichromatic plates ancl color screens give tlie 
most sittisfactorg results. I use a. moclera.t.elv deep ycl- 
low screen for all cloucls escopt, cirrus, but, for cirrus I 
think a red.screen is the best. Viien using color screens 
the esposure nius t be 1engt.lienecl more in proprt.ion t.linn 
if one were taking ordinary subjects such as landscapes. 

Stereoscopic photogrqhs C J f  clouds iiiny be taken by 
having two cameras a t  some distance apart and t,akiiig 
two photographs siniult.aneously ; the two cameras must 
be a quarter of a mile or so apart, escept. for clouds tliat 
are very near the observer. There is n.nother wny in 
which such photographs niay be t.aken which I have not, 
seen described before. If n cloud is moving, two p1iot.o- 
raphs may be tn.ken in succcssion froni the same plnce, 

&e resulting photographs showing n sbereoscopic effect. 
Unless the clouds are moving very slowly i t  is eclvisnble 
to take the two photographs 8s quickly as possible. 
Those shown (fig. 27 [not reproduced li~re]) were t.nken 
wit.h an interval of ahour 20 seconds. The clouds must 
be taken when they are moving in a direction at, right 
angles to t.he line from t,he cloud to the observer. (:f  
course different parts of t.he cloud I J U X ~  he moving with 
different velocities, and in this case the stereoscopic efi'ec t, 
will not be true. j n  figure 37 [not reproduced here] it, 
will be seen t,liat t,here are about six different distiuices 
to be seen at  t.he left.-hnncl t,op corner of t.he pict.ure. I11 
the case .of cloud sheets which are nioving fnst 1 have 
generrtlly founcl tliat t.he stereoscopic effect, is exa.ggeriit.ec1 
and the sheet looks as though i t  were very low down. 
The chief clifficulty in this way of t,aking st.ereogrnphic 
photographs of clouds is t.liat, t.he form of the clouds 
changes even in the short int.erva1 bet,ween t.lie two 
esposures. 

CLOUD PHOTOGRAPHY. 

[Reprinted from ScientiEc American Supplement, New Yo&, Mar. 3,191S, 163.1 

A method reconimencled for cloud phot.ngraphv coii- 
sist.s in the use of a device macle up of a mirror of black 
glass mounted in a special frame aiicl placed in front of 
the camera lens, so that tlie photograph will be taken 
from the mirror and the brilliant light of the cloucls will 
be thus climiiiishecl. However, it is difficult to  procure 
such black glass mirrors in orc1ine.i-y tmcle, but, it, is coiii- 
paratively easy to make a suitable mirror. This is h i e  
by taking a piece of clear glass such as is used for nia.king 
mirrors and rougheninv one side after the manner of 

On this Tatter side is appliecl a coating of 
f i : :cd~k~h made of Judaea bitumen. This avoids 

tlie double reflection which would be produced by using 
ordinary glass and simply putting on a coat of varnish. 
The time of exposure is, of course, much longer than in 
the usual way and may be from one-fifth to one twenty- 
fifth second when well stopped down. It is claimed that 
this arrangement allows of obtaining details of clouds 
which can lint  be had otherwise by the most improved 
plates aiid screens. 

~ 

CUMULUS CLOUD OVER FIRE. 

B y  OTTO NEUYER. 

On September 13, ahout 4.30 m. (seventy-fifth 
nierirlian tinic) I \vas approaching K' ew York Citv on a 
train, and, when betmeen Rahway aiid Elizabeth, N. J., I 
ohsr i~wl a heavy h1ac.k cloud in the direction of New 
Pork Cit,y. The cloiid, I discovered later, was a smoke 
cloud and was hanging over New York Bay. The fire, 
which causccl the great volums of smoke was in the 
Uorougli of Ouecns, just across tlie East River from 
hlanhat,t.an. The smoke rose almost vertically until it 
rcac.lied a height of ahout 1,500 metew, then passed o-;f 
a.pptwentlg horizontally to  the southeast or south under 
tlie influence of a moderate or strong wind a t  that alti- 
tude. This w-i~ll of dense sniolie estended from its 
origin in Queens as far as one could see toward the 
south. Directly in line with what seemed to be New 
Tork Bay, the snioke cloud was cap ed by a small puff 
of white-a small cumulus clou x . The formation 
secniccl to be 400 or 500 meters long and very shallow. 
I do lint think it lasted loi?g, although I was unable to 
ohserve it, longer tlixii 10 minutes. There were no other 
c l ~ ~ i i l s  visible t i t  the tinic. 

NcwE.-The surf,zce nieteorological conditions at the 
New York Weat.lier Biireau, at 4.30 were as follows: 
Tenipcra.ture 21.Y' C.; wind NW., S.9 meters per second; 
dempoint (noon) i .8" C. Substituting these values in 
the erlii:iticm for tlie height of tho base of the cloud,l we 
ohtniii 1 ,Wi) meters, which is . uitg in accord with non- 
inst,runicntnl ohservafioiis of b 9 r. Neumer.-C. L. Af. 

METEOROLOGICAL ASPECTS O F  A MUNITION=DUMP EX- 
PLOSION AT KIEV, JUNE 6, 1918. 

By  Dr. FRIEQRICH NOWOTNY. 
[Abstrartcd from dfrfeorologisrhr Zri/schrift, Mar.-Apr., 19.20, pp. 67-73.] 

At 10 a. ni., June 0, 192S, ahout 11,000 tons of explo- 
sives storcd at  the munit.ion depot of Zwierniec, a suburb 
of Kicr, were csidodecl from a fire which started in a 
h n i h  ftictory. The ma. nitude of the disaster may be 

o+er 1,000 iiijured. The town of Zwierniec. was almost 
completely destroyed through the agency of fire and air 

Otlier towns G and S kilometers distant were 
h l y  slin.ken nncl much propert,y was destroyed.. The 
nietcorologirnl condit.ions on the day in question were 
c:ircfully olwrvecl both at the Austro-Hungarian meteoro- 
logicd sthoii  in that vicinity aiid by tlie author. 

At the t.ime of the catsstrophe the sky was about 
se'c-en-ten tlis c.overet1 with cumuli, whose bases were a t  
nbou t 1 ,XOO meteis elevation. The esplosions sent dense 
masses of 1,la.ck smoke into tlie air, robably reaching an 

snioke reached the height of 3,200 meters. The clouds 

surmised from the fact, t !. iat a.t least 300 were killed aiid 

rcssiire. 

elevation of 3,6(:1O metem, althougi P tlie great mass of 

1 Sce ( I  Heights of cumulus clouds forming over lhs." MONTELY WEATEEB REVIEW, 
March, lSlV, 147-149. 
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Hcight. 
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were moving slowly from the northwest, but the esplosioii 
served to tear the clouds spnrt and create an openii?g 
directly above. (* * * “cs bg‘i!!~$r gich 1:7o’rl!cli. cJti of silencc,” etc., arc lacking. 
Loch in dcr cu.-DccX.o.”) After a while the slow soiit.li- 
eastward motion was rcsunied. 
o posite side of the Dnieper Rircr frtmi the in:iss of 

and anot,lier were so frequent and common in that 
vicinity that accurate data., such ~ L S  concerns the “zone 

The bearing of such disturbances upon rainfall and its 
A light rain fell on the . art.ifici:tl pro(luct,ion are logical questions, and the author 

inclines to the belief that tlisturbanccs of this magnitude 
c P oud formed a t  tlie tor, of the smoke cnlumii. 

Dirxtion. i Ypred. 
, ____ 

A phenomenon, wlii’Ch lins been o1)served on sevcrz~l 
occpsions in the case of explosinns in t!ie cr;iters of 
volcanoes was the visihi1it.v of the s diericnlly eliiiiliii t,ing 
pressure wave against the ciarlc smoke clnucl a1~o-i-e. 

After noon, the vigorous biiilclin~ up of cumuli over the 
fire had suhsicled somewhat, but tyle fact t,hat. thcre c.on- 
tinued all through the afternoon fires ancl niinor tlet.onn- 
tions had considerable influence upon the local wind tint1 
actually formed over tlmt remion a small l o ~ ~ - - ~ ~ r ~ s ~ i i r e  
area. The possibility of the Tormation of such a snicill 
low-pressure area wtts investigated by calcula.ting the 
probable amount of heat liberated by the explosions niicl 
the burning buildings in coni iarison w-it.li tlie amount of 

X N , O O O  kg. of esplosive matsrials were involved, it is 
found that about 160 s lo7 kg. cnlorirs were IiRcrnt~ed. 
This compu tiition is h u e d  on other stuclics OIL esplosive 
temperatures and tho fiict. that 7 kg. of tri~iit~rotoliiol 
will lilxyate about 5,000 kg. calories. Other methods of 
approaching the conipiitnt,il)ii, vield ‘395 s io7 lw. cii.li)ries. 
and 211 s lo7, respectively. Tile mean of till &berminn- 
tions gives 3’38 s 10’ kg. cnlorirs. From the l~uriiing 
houses, i t  is estimated 43 s lo7 kg. rnlorks were lihcriit,ed. 
From the sun, insolst.ion equivalent to 104 .s io7 lig. 
calories was received. This gives n total of 374 s 11i7 kg. 
calories which is more than would be received w-it,li ti 
cloudless sk . 
Austro-Hungarian statmion, a1111 the Gcrnian stnt.ion, bot,li 
a t  tlie surface ani1 aloft, seein to bear out t h o  poilit that 
a weak LOW was formed in this vicinity. LTlifortuiirit,i.li‘, 
observations from the opposite side of the Diiioper are 
lacking. Pilot balloon observatioiis nt the German st,n- 
tion (a few kilometers west of the esldosion) showetl 
before the catastrophe a west wind a t  the surface, hecoin- 
in0 west-northwest up to the base of the clouils. The 
velocities variecl from 5 to  14 meters per secoiiil. sis 
hours after the explosion the winds were as follows : 

insolation received , over t. f lis area.. Assuming that 

The area considered was 3 sq. kni. 
The winc P as obseil-ed a t  t,he Kiev ohsen-story, the 

I J f . a c c .  
NW. 4 wsm. : 8 

9 NE. 
NNW. I 4 
NNW. I 5 

NW. i 5-8 

This, combined with the very slight evidence afforded by 
tlie barograi)hs, seems to indicate that there wms a slight 
depression formed about the fire. 

to tlie distances at which the detonations were 
heard, the author remarlis that esplosioiis of one kind 

1 Cf. “The visibllity of sound waves ’’ by F. A. Pcrret ~ ‘ ~ r l r o n o r n i r ,  May, 1919, 
pp. 193-196. Abstract in MONTHLY W E ~ T H E R  REVIEW, Mirth, 1920,JS: lC2-163. 

may result in the production of light rain.” BGt such 
cxplosions are neit.lier economical nor wactical, ancl, in 
general, n drought would be quite as we \ come.-Q. L. ill. 

TABLES OF SUNSPOT FREQUENCY FOR THE YEARS 1902- 
1919.‘ 

By A. WOLFER. 

[Zurich, Switzerland, Aug. 15, 193.1 

SYNOPSIS. 

This article preeents tables of o1)served and smoothed sunspot num- 
hers which will serve as a continilation to those previously published, 
carrying them up tr, the end of 191% 

h disciission of the epochs of maxima and minima from 1610 to the 
masimiim of 1917 results in a revision of tlie length of the eunapot 
period from 11.13 yews to 11.3. 

The revisof1 edition of the Wolf Tables of Sunspot Fre- 
quciicy for the ycaiu 1749 to 1900, which were published 
in 1W2 in 9.sfr.onntni..sclfe illitfeiltmgoh No. 93, and also 
in thc I,f~.wri!I, i-  WEATIIER REVIEW for April, 1903, has 
bcm folloived by two supplementary editions, the first 
of which appeared in 1913 in t.lie BuZZct,in qf the dioun.t 
l l ’ c d i o .  (Ibscriwtory aiitl the second in 1915 in the Me- 

t r - r r t ~ ~ 1 7 o ! ~ i x c ~ l i r ~  Z if,scIi.t’i$? The first included the years 
1W1-1912; t , h  secoiiil, 1902-1914. ,4 request from the 
edit,or of the Mommy WEATHER REVIEW has resulted 
in t,Iic we~):irat,ioii of n third edition in the same form as 
that o I 1!)0? rind including the period beginning in 1901 
am1 entliiig with 1919. 

Table 1 gives tho clefinitive mont~hly means of the ob- 
sen*e~l tidy sunspot rcla t i n  nuinbeis which one may 
fiiid pu1)liuhctl p i r  by yenr hy the Zurich Observatory 
in t,hr dsft .n, iani ,~.~c. l / /~ 31;ftrilir t y p t i . .  ‘l’hcse means are 
bnsctl, without escept.ion, upon careful daily obserra- 
tions, in \i-liich one and thc same instrument has been 
e n q ~ l o ~ w l  a t  the Zurich Ohservat.ory on from 370 to 300 
tltws of Qie. yciir, si) that there is not a single d Q  whose 
vdue does not rest upon a r e d  ol>seil-at.ion. As is known 
f roni the A xtro t i m i  i . s c 1 ~ ~  11.1 i.f tr i lu t j q p 1 i . ,  these obsen-a tions 
are sup]dementcd by foreign obseirat.ions macle with 
dif€erenta ins trunient,s and by tlii’feren t observers, and these 
are rentlereil coniI)arnble with our own by means of 
empiricall\- tleterniined reiluc.tion factors. Hence, all 
of the da.il-y spot relnt.ive nuinbeis are conibined and 
puhlishctl in a c.omldet.ely unifier1 system. The monthly 
means given in Table 1 are foIIo:ved in t,Ile last coluniii 
by the ?-early means  id the masinis and minima de- 
iiot,ing the 1 I-year period tire mnrle conspicuous by bold- 
face typo nnrl italics, respectively. 

~ 

a CI. Esp , Ja~ues P.. Rain rroiii cumulus clouds. over fires. 

1 Tr:&latd l& C. 1 ~ -  Roy Mebingr. 
2 YOI. 5, pt. t i ,  p. 3G. 
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